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(57) fSI^] 

imim) (a)ia:^%^ftixio3~ixi 

^cmmcomMitm ( (a) / (b) ) ttt 
1/1 o-^i 0/ iffm^x"^^ix^j:i^mimm 
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imm) (a)s:T%^H^aixiQ3~ixi 

■^m. ^m^commim ( ( a ) / ( b > ) t t-c 
1/10-10/1 <m^x'm-ri%mmmm^ 

>mm. r5/« (sary^-'^AJis** 

1 1, l«<^^ttaS:*tSfl!Ji!t»{a*'4>^rS7'D.y:? 

SriJ-^^r < t i. 1 ^^iimm 1 tie«co^fl:ttffffl 

[iS^«3 ] ( b ) r:i3ryttS^*«. ;&;P!K=^ri^ 
[if^3S4 3 ( a ) V ^itg^ft*<. TE-«l^ 

( 1 ) ~ ( 5 ) (r)\^-mi)-x'mir?>mm.&i-ttiy 

n .y ^ i: 1 1 ^^thm^ 1 -3£0V^■r^^*^ 

[-fkii 



-^CHj-C-)— 
COOM 

-fCHa-C^ p3 
-flflS (3) 

(4) 

(xS^R^N^CHaCOo" 
R* 

(5) 

— (c:ii,-c )- 

•(*-*>^>=5rSi)S#S^ 7~2 4 <07 y -/l'T/l'^^P«t> 
L<li7/P^;l'TU-/l^$r^t. XMi-COO-, 
-CONH-. -0-^/di-NH-$r«-r. A-{±T 

n{il~5 0<7)V^■f^1.*>O^S:^•r. ) 

[it^Il5 ] ( a ) 7'n y ^'itg-^fJcTlP, vVo y ^' 
ftS^. h y y ^'ftg-^S /i{iV;l/^yD -y ^' 
«S^f*:T-^l.il«JS 1 -4 tOV^-m*- 1 

[iS«JS6 ] ( a ) yo vi'^m^if, Xf-U^tt 

TfS»*;u;Kygs**iom^*fi^ 1 0-9 osfi%, 
Si/xf-u y1i^t&W;&^l/,i<>'Kx;^T/ki*c>5mfitJ 
9 0 ~ 1 0 M%#triS*« 1 ~ 5 <^<- ^-fit** 1 iBtE 

[|f««7 ] H^fl 1 -6<7)V%-fn*' 1 iBtcieSJO* 
«fl««fflS^fflfi!t!|*l5-0. l~10M%^*1-«. 
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[0001] 

[0002] 

tzmm-¥m\,^(>iix\,^i. zcr,^msmzm. ^ 
mth::kx\ mmmm<om^i,zmt&L\'^oSM 

X. T-:^y^^^t^-/p&<m^^i^iiX\^htK 
^^mm^fiX\M::t:iib, miz^h-?mt:^l. 

[ 0 0 0 3 ] ;co J: 5 ^r^H^. t Oi>(t^»:ttS-K# 
tltcMz. T-yfy&i-Sj^^it-^mz. m^tfd± 

x^^ii^. muaizx'o^^ti^izmTi, ^mm^ 

{iZf^yyx^tvtz^mi^i^tiX^'^^W tt:^ m 
5 - 5 9 1 0 7^^miZli. T-:tytt^^^t^ 

^tii^^y^m'^it'^tim^i^^h^x-^sh^ 
vcmitmmm^^ixxii^ . -ti. #iBBS5 6-9 

vttft^HMt^t i^&.^'^h^x^J:h^mm^m 

^$iXX\^?>. ttz. ^FFl 0-8 74 3 9 

v^^mmt mi^-^iyii:x^j:?>^mMnmmii^. 
mit. ^ijizmtzimmktxmm^tix^^h, 

[0004] 

comi^-^h^x'ii. -it-yh^m^. mm^Rxf^±.^m 
x'^tz'&.miizm^<r) \ ^ < wmifi^ htix\y^j:\,\^ 
WMmm^i,zm:^^j:^iitzi><nx'h'>x^ r-^ 

«ti«0HS^5-M^L. mitz^m.kkiiliZ-dM.WS: 
^zi.hm-^j:^-/VU.^1)'k^L. 3gW)S<7)^:V^gM^ 

i-x/^mm^w^-thzk^mmk-th, 

[0005] 



imi-fi>tz)f)<,zwmmiLtzi^^. r-^ym^ 

it-^k^^ffi^vt -y i'm.-^ k m^^h-^i z k 

mhfzm^. ^^mi^thizm-ofz. 

[0006] EP^, *l6BSO^^?ffflfi^«cm«! 

iiiMssm^mm-fi fztb. < a > ^^m^m i x i 

03~ Ixio^X'h*). SryJ'^^j: <ki> ^-off^mxtk 
(Jar rrgj X«M^Sr 

^•rsrD-y^'sa-&«t, ( b) r^5fyttfi-g* 

-e^OM^OMJt* ((a)/(b))tLTl/ 

1 0-1 o/i<7)fj^T'^irrs^t^!^t-fi,. 

[0 007] *5|B8cO-SltLT, (a)7'o-y^'it 

COS, ;<f;U--K^>"<.^ -Y yS*>^>^rl)W'f :t Vtt^co 
gf, ^£m\,ZT^y■:^^^^ Ym-hts:h'7iW&^<m 

S^ffl^^^O : ( a ) yo -y Tie-^ 
( 1 ) ~ ( 5 ) «OV^-r^t*>T'^$iil.ffi«mflri£-^tfr 

[0008] 

[fl:2] 
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-«a (1) 



I 

COOM 



-fCH2-C-4- 



-AS (3) 



-«« (4) 



(x')-R*-N-CHaCOO~ 



-m, (5) 



— (ciJji-C ]- 



[ 0 0 0 9 ] 5e4'« R> iiyiimS^ttM;<i')m^^ 
I. R2fcil^R««-f-ti'fii^JS^ISl~4c0iSg[« 

Ji-ett^'^uKi^il^ , ^SJI^^ 1-24 COTJI-^ 

<^A-^*H^*>4> ^rS^S^ 7 ~2 4 or y -yPT 

;w=^;i'S t L < JiT/W^/PT 'J -;US$r ^ L , X - 
COO-, -CONH-. -O-^fdi-NH-J^^ 

[ 0 0 1 0] ^3t, *^BBO-®:g|fc LT. ( a ) T'D 

uyit^mi/jji'^^>m^^<m&s^@.^ i o~9 oa 
mfiiS: 9 0-1 oaft%^tj±is^baf-ifflfi^»ffl 

[00 1 1 } ^^c. mmAi}'h. *%B3(cJ:oT. ± 

is^^bs^fffla ^ffljSiUj io. i - 1 o aM%^w 

[00 1 2J 



[^Baco^jgc7)jg^] *5|H^^i¥^i^zii^wl.. 

^a^«catx ( b ) 7-ty^^W?:^^ti>. *^ 
4lxi03~l xio^Th*). aoii'^^<i:t2'P<7) 
X103~3. 0X10^TAi(r>mtU\§SL^m 

tfs**! X 1 o^mx'fiht&m&mMmTtt 

-ir, X 1 06 J: ij^l^ 

[0013] mirn .y ^m.^mi, 2a±.ff)^^x 

*>. SaSfflJcOtcOi: LT<4, 2 5-a:U:*<|!f t L< . 
4 OXrjJLt*^ J; 0 Iff * L < > 5 0 "CtUi*^;? h L 
V\ 2-:>(7);<f5X|K^^cO^*>. ffifflSffllc^tOi: LT 
2 5r*)i*W^L<. 0-cmT*«J:'9if*U<. 

- 2 o-cjaw$ ^>{c»t Lv^ Bt^s{4v>-r^it^jaw 

W^i^LX\^i.<r>ti'ntL<. BP*,. BuK:/n-yj?Jt 
«-&*«01 oO^D-y :^5-ffi^LTV>Sty-7-*>4,^r 

«f, A-BS!:rD«y^'^*a^<0®KT«4. 2OC0;y7 
?t«Sll^^ Ai}J:tXBi7)*^:^Uv-*<*-<?^r-tSXf 

A-E-cmfxn-y^^m.-^^<^mmx'ii. soco^y? 

fct. P#«!all3!»«l OiCttT«OlEHl^T-S>l.i^t^i 
[0014] mlKT'D -y ^^^a-^f^JCoyyl-A-- sx-i^ 

3 vy^y -f -rfflSL^tSfi^i^^* (M 

w) tSt¥ft)i)-?S ( M n ) coib ( Mw/M n ) t,zr>^.^ 
XM, ?$tcW4^rV^*J. 2. 5JaTT-J>.5.<0*5»iL 
<, 2. 0U|lTr**<0*«J:'5»^L<. 1. 8WTT' 

ii&i^*5$4>{cif4L<, 1. smx'hhcom^zis- 

tL\\ Mw/Mn*>'2. b^mthf/^'/^^n.-^ 
)Vt.^Tt^mmth C 1 1 J; -7-C . M w/M n*fyh$ 

[0015] Buiern -y ^'ita^«c*i^tta j:t-rs 

7-o-y^'5:^^^r<tt-o*LTV^St. SStciO^ 
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tJi, rr:^ytt«. Ai-:fy\m. y-:fym, m 

9 A ym. ^x*^^'^ : axtf^mi^h lx 
mmm^j:t'mmn(s^zti,zj:r>x. yo-y^'* 

[0016] mfeT-O-y i^ftS-^Wi. ±aLyi^(C, 

m^h^j:hfn -v 9 S-i!'-^r< i: 1 1 r>M^h<r)im,zm 
^ ( 1 ) ~ ( 5 ) «OV^-m*>TS$ilSfl|^fl[*f»^ 
[00 17] 

nb3] 



-(cHj-C-)- 
COOM 

-aw (2) , 

? 

-fcH2-C-f ^ 

(3) 

(4) 

-fcHj-C-)- ,,3 

(x^n'^N^CHsiCOO 
R* 

-m. (5) 

[00181 J?*, R»{i*«JS^^ >t<4;<^/PS^a 
R2fcJ:y^R««fix^'ii^l?>i^icl~4c7)ijK^^ 

R«{i-?-ii-f)h.^«i!I^Stl~2 4<07;u^;i^, ^ 
S^®:6-2 407''J-;l^, *it«±^ix^>cOS;?i^*) 

^>5rs^<s^ 7 ~ 2 4 <or 'J -^ur^p^yu* t 
L<«ir;u^;i-T'J-/waS:^L. X'li-COO-, 
-CONH-, -O-i^Ji-NH-Sr^-r. A-JiT 

-jfy^^L.. MjiTK^iis^. r)Vi}^)^^^yt.ti 
\t7y'^=.-^2^Ai;y^m-. m\tQ>ttz\i\^m^. 
n (i 1 ~ 5 0 cov ^-titAV^S: ^-t. 
[ 0 0 1 9 ] R3. R<feJ:lXR5 3&J-eil'pil^-r^|gJS 

lfWmr}V^)V^(r>\yfii\,'^t.f\.i,, R^, R^fej: 
i/R5*f-e)h.-rita-rr u -ivr)V^)vm<ryr)v^ivm 

[0020] A-X-miih7-:tyt LtJi. 

iziiry^-TA^m^^iihNH^'com. ^^^urs 
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y^-^A^:tyi,^tti^. 

[00 21] fluf£-«5t ( 1 ) - ( 5 ) cov^-m^-r^ 

# HulE-fib* ( 1 ) - ( 5 ) Tm^tim& 
y'u 7 ^ Sr JlI^^jK^Of^Si&Jfit-^ b^zx^xwm 

T'#i>. ^jitf. ffie-^^e ( 1 ) x'mtim^^&. 
^) T^i;;H^xxx;t'S'itM-&^y'e-hLTfflv\ 

hz,thx%h. mi^xi^v9^^w\t. mii-m. 
{ 1 ) - ( 5 ) <n\yfixt-xmixhmmmi-^^j:h 

[0022] WT(3. ffie:^n 7 ^^^mm^m 
^j::c^uyjtT-m^^^^i^h^t^m (fris-«^ 

( 1 ) - ( 5 ) T^$ixl>mfi^?g^iiIlg^:^l:^?WJt 

LT. T^OJUm^'tJl'. T:P^'J;UKxf-;K 7:^ U;U 
S-n-rnhVP. 7:7U;H?>f yrnl^;k 7:^llyU 

S-n-yt/K 77U;uK'^y7'^;i'. 7^u;Hg- 
t 7:^ n -'^y^;^. 7^ U 

n-A.is^i^;K 7:5^'J;PSS^^n^^r>';!/. 7^'J;l/gt 
-n-A.rf-;k 7:J'U;^^-n 7^U;U 
K-2-xf-;i^:^y;P, 7:?^ 'J;H^y::^;k 7^»J;U 

7^y;pKWM7k 7i;'yyH!^y>^Vk 7:;^i;;ue 

>fy;}f;Ux/k 7^y;UK-2-^h^yx^yk r9 
'J;i/S!-3-^h^yyf-;i-. 7:^U;UK-2-hKD 
^rS/xf^;k 7^'J;I/gr-2-bKn:^^i/rne;l/. 7 
^»J;PKXT7!;;k 7^!;;H!^uyv;k 77U;u 
K2-75yxf-;k r- o^yP^T^i^rn 

yrobvu) h:^3/^f-;i/i/^y. 7^'J;i'^ox 

;Mf-;U. 7:? •J;ug!2 - h tl 7;U5i-o^f';uxf-;u. 
7^U;UK-2-y^-7;U:tnxf-;Uxf-;k 7:7»J;U 
K2 -^N-7;l'5j-oxf-/u- 2 ->'^-7;U5ro7'f-;ux 



7^U;I/K2-A--7;U:tnx^;k 7^U/1/K 
/N'-7;U:tn^f-;k 7^ !J;U®g>?>'\'-7;U>ro^f';l' 
7^^ y;H?- 2 -^^-y}Vituy^^}V-2-^^ 

oA.^y;^xf-;l.. 7^ yy^^2 -)^-y)V:^u'fi/)\^ 
xf-;k 7^^y;Uit-2-A-7;i/':tn^^-tTy;wx 
f-;u^rif«07^'J;i'Kx;^T;^; xf^uy, a-;?«f-;i/ 
;^f-i/y. p-;^^;u;^f'Uy. p-^h^yx^i^y 
^rh'O^S]K7;U^::^;Wl:^% ; 7:?^ U d- b tlyP. ^ 

[0 023] y^J^yxy. ^y7'i/y^h'(^savxy 
J^^b-^ ; Jfi-fbt-x^u. ig^kb'xyry. >^N-7;l/^n 
xf-py. >'^-7;l/:t ornery. 7 7il:b':=.UTy 
^t'WNnyy-^^&^^fi&ft^fH^ ; \L-)VY h:^y 
y7y. b'::iyPhyxh^ri^y7y^:^'i7)^>fS^^^ 

^/ujiXTf\^^j:t'(^T^mm'J:^ji^^^ymi\:'^m ; SKb- 

x;l., 7-ub:ty®^b-;U. b:y\'»; yi^b':::;U. S.t# 
Sb^yl.. g^Kb'-/Uih'cOb'x;l.x;^f-/Wl:^; 

7U;t'Vl/>f 5 h\ 7xx;^vu>f5h\ >':^nA.:?rS/ 

^f-;^. ^^^U;l-Sxf-;k ;^^:?'y;P^-n-rn 
bVk ?(^^V/m^Vrv3\z'jU^ ^i^9^})m~n- 

y^;k pc^^j^y/wK-fyyf'/k ^^^^)}vm-te 
rt-r^ju. y99'})vm~n-^y^)V^ y^i?v 

yx;k p^:^:;'y;PiETy;k M^^OJmVfi^JK 
;^5^^y;H!7x-;U. ^^^i^y;Hth;M;k 

;^g^-2-^ h^yxf-;k ;^:^^y;Hr-3-;<b^ 
yy-^^yU. ;^^^U;UK-2-b KD^yxf^yl.. 
^y/l'K-2-bKn^ry7'obVk ^:J^^y;H!;^x 
7y;k ^^^^^y/ug^^/yyyvu. ^^^y;^i?2-7 

$yxf-;u. r- (;^^^Un>f;U:t^yrobyl') h 
Vyh^i^'^yy. r- (>c^^^yD>f;l';j-^>'rnb 
y';^h^y;^^;i/y7y. yi^:9^j)vm(ox.^\yy 
t^i'^ Ymm. y y}\^:^uy ^)vy 

y^99 y/uS- 2 - N y 7;^^np^ ^yi-xf-^u. 
^^'^y;US~2-yN'-7;U^DXf-;l/Xf';k 
y;U^- 2 -/N-7;U:tnxf-;l." 2 -yN--7;l^:tDy 
^;l.xf-;l/. y99^)}V^-2-n-y)Visux,^)V^ 
^^^^y/US>'N'-7;U^D;>f^;k y7^K>'V^- 
7;^;i•^;^f•;Mf';^. ^^^^^ y;UK-2-yN'-7;U:t 
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D.?<f-;U-2-A--7;i/:tnxf-;M^;k ^9"^ 
il-2-A-^7;l/:to'^=^>';ux^;k ^99"^))^^.- 

-7;P:tDA.^1^T>';l/Xf-;U5:t'(7)> ^^^^ y;H!xx 

[00 24] fcHDarS^xf-yU (^^5^) T^UU-h. 

(xf-l/y:?^Ur3wp/rnb-l/y^iJr?-;U) 
T9'JU-h. ^VJi^Uy9''Ja-}WJ 
(:^9) r9VU-h. N-.-Kur/i^^wy^r^^- 

9) T9V)\^T^ F^O (^^) r:^y;l/^ifdi 

^) 7^y;i'r^FtMSi:2'-407;u^i/>^^x 

mt\t ^79 '})vx\i^99 iiyi^j mimcfh. 
10 0 25] T=:^ity^mm^(nmbLx. (7^9) 
T9^))vm. vu-fy®^. ^Tir^v^ym. ^9^y 

7v;p®t. 9x:ihymm(7)^tm:^jU7r.ymt^ 

m hWN-7xxT;Wl:^%;:^f'Uyx;i/^y®. 
Xjl^t^Xi^)}^ {j;<9) T9V\^-hW<7)X)\^t^ym&i 
^t^it^ : Ti^y K;^X;fv:t^^'X^;^ (;<9)T 

9 u h^^ou ymm^^^hit-^ ; ww^>*i 
< \±m^mt txmmti ^ t # . 

fi^:^V±m^Mim. ry^:^T*. S/'. bUx 

9y-)\^T^y. hv^^fi-T^ym<7)T^yit^m< 

10 0 2 6] :^i^:^y^^m#COmtLX. N. N-x 
pCf-yl^T^yxf-yKj^rJ') T^';i/-h. N, N-£/ 
X'f;ur$yxf-;K;^^) T9UU-h. N. N-x 

^f^yPT^yrntr/K^:?') r^yi/~h. n, n- 

xxf-;Pr$yrnt:;K^^) r9V\y-h. N, N 
->''-?<f-/l/T^yxf«;K;<^) 7;^U7U7$b\ N. 
N-£/Xf-;U7$yx^;Ky:$?) 7^U;l/7$b\ 
N, N-i^'yf-;P7ay7*DtVP 7;'U;U75 
h\ N. N-s;^xf';U7$yrnt:;Ky:^) 7^UyU 
7$K. p-'J^^jUT^y^^jux^uy^ 
f*;U7^yxf';uxf*l/y. P~i/Xf';U7^yy^;U 
Xf-uy. p-i^'x^;l'7$yxf-;u;^f-uy^5:, 



7;l'^ry«i?S. N- {3-:;'Dn-2-t Fn^xr 
ntf;l/) -N, N, N-hi;yf-;U7yt-'!7A^DU 
K^c7)||3a75 ySfSJg^^DXf r^nyl-t H Uy#Jn 

mm. ru\::^y^m)i^ttym) xtj^i^y 
itLtzt^ty^M-M^mmf^fih. 

[0027] m^^y^^m(nmmt Lx\i. mm 
m^:^y'&.^M.mmw<r)^wm\.z. j^mm^v^) 

A i> L < u ^j^mcr>^mmmm^'±h z.b\,z 

W<^^Wmi:LX\i. N, N-yyf-;I/7$/xf';U 
(y^) 7^U^-h. N, N-vXf^;I/7$yX'f;u 
(^^) 7:5'Ul— N. N-s;^^f-;i/75y7'nt: 
)V {>(9) T9^)V-V. N. N->''x^;I/7$7rn 
bVK^rJ^) 7:;'!;u-h. N. N-yy^/^75yx 
f-;K;?<r^) 7^>J;U7$h\ N, N-S/'xf>;l/7^y 
xf^/K^^) 7^Uyl'7$ h\ N, N-i/'y^;^7^ 
yruf;^ (;^^) 79^J}VT^ h\ N. N-i/'Xf-;U 
7$yrDt:;K;<:$') 7;5^y;l/7$h\ N-v^ 
f-;l/7$yrDe:tyKt':::;k P-i/yf-;l-7$y;'« 
^/pxf^i/y. p-'Jy^^}VT^/:i^^)Vx^vy^ p 
->''xf-;U7^yyf*;UXf-l/y. P"i/'xf-;l/7^y 
xf-;px^l/y^c7)7 ^ yit^i^ Yim ; mi)mfi^ti 
Z.ixh<r)^m\tW!&Xtfz\t:Lfi^<n2W}±i: 

ts^^^h^xm^hfih. 

[0 0 28] ztih(r)^x{>. mwtcA^L^v^^, 

X\ 7^y;l-Kxxf/K y^99^))Vm:t,XT)V. ^# 
;K7;u^-yWk-^. >'7Wtf:zyMt^iii5. ^t^jc/x 

[0029] Miern ^itM^<*coJf i Lv\«»t L 
T. xf-i.ytt:ftgft;<?;u,tCyK*<a*>^^rl>yo-y^ 
xf-^ytt:ff&ft;^;U;f:yi^xXT;l'mfi;5>^^>^l) 
7^0 ^ ^^^^i^-^^r < t ^> 1 a^OT-o 7 ^^^g^ 
3!^^(f^>fL^. xf-uytt^g&ft;<7;^;f:yit#{ihL'C 

;!^mL<. 0^;ctf. 7:?"J;Uit. ^99 0m^^(O 
mmmt Lv\ -S^. xf-i/yli;f:|aft;{?;i.;f:yKx 

^99V)mx.xf'ju^^coM.mmti\\ 

v-?::ffi^tl>xf-l/ytt>F«gft;&;l..i<yi[7'n7 ^ 

xf-i/y'|4:F6gSl;*;L';Ky^xxir;l'7'n -y ^tcofM. 

mmn 0-^9 oss%. ^^*^'9 0'-i oat 

L<. J:r)»^L<(iBU^3!;«15-8 
0£*%. fS#?&-'80-l 5fifi%T'J>'9. $^>C»i 
L<(iH()#;5?^'2 0--5 0ma%. fM;(;^'8 0-5 0£a 

%xh^. x.^uym^&m:^jut:ymy^-y9mi^ 

omfi%J:>5^^^:V^^. 7'D-y;'SS^«s;&^*(CS* 
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m^m^mmmuzmw:^Lfz. mmi.mi\L 

C 0 0 3 0 1 BuErn -y 9^m^li. v-Vn y ^'^S 

•y ^'ftS-&f*:*^V>- Kro -y ^' A CmT gc07"n y ^' ) 
tVyhra-y^B (ffiTgcOT'D.yi?) i:Sr*-r&« 
A-BS<Oi''yn-y^'ftS^, A-B-Aa<7)h 
'JT'a.y^^^a-^J*:, B-A-BS<7)b'J7'n.y^itj| 
( A - B ) ,S<0-7/Pf-7-o -y JtS^f*:^*^^ 

UiA-B-Am<OhU-/XJ-yi?im.-^i¥. (A-B) 

mt u\ 

[0031] miru -y i'it^^<r>mm\i. t&^fa 

•y^'^m-^mtzli^i^^ (M*c) 7'n-y^'Jtg^f^s-e 

[0032] friET-n -y ^'^S-^W, yiii5Xt//tfz 

tl\>\ fflST'D .y ^'itfi^«cc7)*^tt ( L < tiT;l^ 
3-;P^^tt) Ji, IS:^D -y ^'*S^f*: 1 jfctasfclBi'f 

$:6 0'c. 2^sjii®ij«f#L, <^mk lamWiizmmt 
5 5 n mizmimmm o %m±Tj>s 1 1 i u 

[00 3 3] ^^T\ (a) ^^o:/u-y^'JtM^{i|cc7) 

T-D -y ^'it^^f^ffy^^Rnxx/mmmmzM 

® SJBS-^ 

( 0 0 3 4 ] y h'yyyi^/jfi.m^ui. s^^^oa 



Uy^#c ( J. Am. Chem. Soc. 1 
994> 1 16. 7 943) ^:::hodE-^hMb^=Sri:* 
CO^x^^mSSiJJ-fflV^S t><0(Macromolec 
ules. 1994. 27. 7228). ^W^U*ry 

(At om Transfer Rad 
ical Po 1 yme r i zat i on : ATRP) 

■^J:i^ifimihtlt. i^m^ziiuxm\-mmm^zii 

0 Mieyn -y J^fi^#:S-Sji LT t J: SiJtJPO^ 
[00351 Miero -y ^S^?ri?jt^l.:&&t LT 

\m\.zm^^ti^j:\^tiK '^^yyimim^tL, r$ 

fi^tiOlBi^Si:. ^Sfisyo-y^'fi-^co^J- 

[0036] S^trJ: •)#'^*i:ft7'n-y ^'J^S^ti. 

L . i L < {iJni7|c^»^cOfB!iS ^iS LJtfSfCfflV ^T t, 
J:v\ ^W.ziih^'miayVu-ji'thilk^iZX 

cosf^s:. mMz^tfzn-m(r)mifthzhm'^ 
y^^'yvimsmmwhtih. mi\i. miHtim 

•yi? (mm. mm-w^ ( i ) x'^^iihmm&^ 
aD*4j-»iiaa<i. mm. p-h/i^xyxyi^^yg^rt'co 

ym:mtmz.t.tz\t^\zA^ vxis^t,<mth z. t 
^y. v''. huxrj'y-yursy. h'j>>«f-;pr5 

[0037] *l|BBtii. ( a ) m^J-C-*)l> Mie/o y 
^'i«^ttt,fc:. (h)mbLX7-:^yitmt: 

:Hti>7-^y&M-^mm\.^i>. 7-^y^mbLX 

( b ) ^^b Lxm^m7~^yit 

m^comfiiffib LT«. ;<r y h U -y 7 E S - 2 2 5 . 
ES-425. A-425. V-225. V-425 
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8-1310 (■^-i^a-^VWX^'-f-tt) , ;Ub*-fe-y 
A ( B A S F«Ji ) ^KKb'r.yU/^' a h yK^^S-& 
ft:; U'»28-29 3 0 (•tv'a ^ 

; /Ph'-fe -ybCAPCBAS F^l^) ^CDifKt'r:;P 

r-i^'CP { I S Ptti?) ^coftSfa/p/vi'^ 

■7-1 OOP (BASFtti?) , ^^^-^^-/l^H (EM 

•^yUh^^-zl-FS (IJUbBASFitS) . n--Hff-;i. 
4 2 (•fi'gt/PX^'-f-tt) , r5X-9-'fXL5 3P 

S^;;^t'7^•y^'XVBM3 5 (BASFttl?)^ 
C7);K'; h':::;UtD 'J h' y/ ( ^ ) T ^' 'J/Ht/ ( ^ 
:?) 7^'U;HrxxT;i'^-^<*:: -^-XhvyAQd? 
Uv- ('f-xbvyt>^5*;i'^l^) ^coj-'xf-i^y:/ 

[0038] ( b ) T-ii y'm.-^ii^f¥<r>T-if y ttS 
{i. -?-wr->ryttS(o-?»xi±ifegp*5^fflt^i:^!|%T' 

: ryt-T*^««llSJSSttib^ : XrJ'y-yur 
sy, i/'x:?y-;ur5y, M)x^'y-/i'TSy> b 
'j^yro/v-zi'Tsy. 2-Tsy-2-^f-;u- 
i-rov'cy-yK 2-r5y-2-><f-;P-i, 3- 

ro^N'yi'j!--/!'. 75 /^;^*7•^roy^•y 

^r;P;*y-/i'TSya: Uv-'y, r/u^-y, hx 
^i-'y^coJgSttr s mit^^^^mth c: t *5-c 

- 2 - ;< f-zb- 1 -rn>''?y-;P, ^ki?-^b^r 'J n^i- Srffi 

[0039] ( b ) 7-3j-ytta-&«s{i, T::^jf ytt« 

[00401 ttz. ( b ) r-:tyttfi-g-*«as¥^ 
^M.\t5, 0 0 0-1. 0 0 0, ooox'hh<nw 

tK. 10, 000~500. 0 0 OX'hhnlfiii^ 
»iL<. 20, 000-300, 000-C*S<0**$ 

[0041] *^Bflc0^t;eflfflS^(*:ffl^!t?5tCj3V^ 

T . ( a ) ro y ^'sa-^fiist ( b ) r-itym^^ 

tmMit{ (a)/(b) ) 1/10-10/1 



X'M.ntL<m/5-\0/\X'hh. (a)/ 
( b ) <^it** 1 / 1 0*}1tT*& t . *Sctt*5T-;£L« 

(±. mrie ( a ) ^^j-t Mie ( b ) ^^^$r. 

0. 1-1 Ofi«%#^LTV^SO*5»*L<. 0. 5 
-8a4%t'*>S<7)A«J:')»^Lv\ 0. lSfi%*)l 

[ 0 0 4 2 1 ^rti. :^^mmsi^mw&^wmm 

trtt, B?iBi^l^^}-« ( a ) ^^fci ( b ) <Offi. il 

:^•y7^^. :tU-y?4^<0^^y-k'J K ; s-yn-^, ^y 
y y^coc^a : ^>^yy -f y, w&'^vy ^ y, ^ 
yA'77 -f y. xj'v^y^o^-fbkS^ ; -t^yur/i' 

A^/x=rr^))V7)\^^-)\'. 7•:7l;;^r;^3-;K 2- 
5j-^f-/i^KT* y-;i'^c^iiMai^^iisii^ar>i'3- 
/i^;xf-U'y:/y3-;K *ryxf-vy:ru3-;K 
rneuy^'j3-;K d^urotuy^^ya-zk 
y-b y y, yzpfh-zufco^ffir/i-n-;!/^ ; ;Ky ^ 

dfi^xf-w-y^'^'yzl'X-x-'k 5Ky:t^>'rat:i^y 
-t:f-;i'X-x;i', y i/'Xf - u y<ir y jj- i^ro t 
u y xf-r y ;ux-x;U^<oiSJSr;i'3 -/i-o^-fbxf- 
uyst//x<iii^brDtuyft»a: sy;^f-ySE 
'fyrotr/K 5yxf-yK:t^'f-;WHT>';u. y^^i 
ySE'v=^rx;U, ?lM-fe^yU^OXXTZl^: :+v^yiE 
i^XrJ'y-zPrSK. 7'>yyi!i^xi'y-;l'7$H^ 
COTS : i^'^f-yW^Ky i^odE-9-y. ^•f;i'7x-;u 
;Kyj^D^-!fy, ;Kyx-fyl^ttxy3-y, 75 y 
^vy 3-yif(7)-/ y 3-yt«^«c : ;?.T7y/uf y 

yf-;l'7yt-'>A^'n7^ Fs 'Jy.f7^)}VV)^'i-)\^ 

7y^:-'>A^'n7-f H, 7'>y;i'by-><f-/i'7yt- 

>>A^'07'f h'lf<7);*^7!-y^®«ttfJ : -Ky:t=¥>'X 

■?-uy7'>y;ux-T;i'-9-;wyx-h. --Kyzt^i^x-?- 
uy^n? y ;wx;u*3-'N^'Sss^<07-:ty^ffiStt 
sij: ^•^yzi/t HDdfi'>?.;u*'<^'^y, ^-^y/L-v^ 

yjDTk^^^. ^7f-yjii*^»??!i. dry75yis^<o 

i^^ym. :f^z^^y-^ymmnm.mi. edta 
-Na^^b-h^], M-^^y^^oKOTi, mim± 

mx'mKm^Lxhx\,\ 
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[0043] :^m(r)^m.mii. liiiB ( a ) mt. 
iiifB ( b ) gi^b i'^m-i>^m(o^Mmmm^ 

0. 1^1 om&%x-hh<?ytpntL< . o. 5~8S 
tiirie ( a ) js^fci^ ( b ) m»t<7)mmt)^o . i 

~1 oafi%-C'S>^c^*W^L<. 0. 5~8£t%-C 
10 0 44) *l6B3<^)^tttiH<Offl3i^®«#fc:li8 

mi. ±id { a ) figt»-&t/ ( b ) $-^tf«-j£^J-$-, 7jc& 

mm-th:ibm'^h. tf^. 'mm<omtt:im 
TsimL. mi<izW'^7Y-)vm.b-fh^bhX' 

[0045] 

[051] (7^'U;HS2-xf-;ixv.^x;U-r^";;i'i! 

mm ( I ) 5r 1 6 5 m g AixT , 8 0'C\.zm& 

Ltz. Mz. mmmmMmm^izmLtztt. 

250rpinT«jfL5:3!ff*>, >''^f-;U2. e-xVo 

^'^r:J'y>'':tX-h6 9 2mg. r^"Jym2-Xf- 

/l^^i';H84g. '^>-:J';<-f-;t/i^xf-uyhyrS 
V3 9 8mgfcJ:i;->'>^;U*;l.ATS F88g«0S-g- 

fc*fc<^s^^?ssrjDx. r^')-7-mbmmizmm. 

1- ^/c. 7^' 2 -Xf-;U'^dr v;KJ5Kft$<i 5 0% 

2- x■?-;^^:^ri^;^^^H^^^^J i;V^^i©^*<*§) 



li, llfi^^^fi ( Mw) *i3 3 . 0 0 0, a^i^ 
^fi(Mn))!p24, 0 0 0, tii-^a^J-^ (Mw/M 
n)3&tl. 38VS>r>t:. 

[0046] Si]c7)R;5S2§fcf^m^tt}J;t/}it*M^]R') 
ftft, M^Mi^Ucf^. ( I ) ^28. 6mg, 

mm(n)i:9. SSmgAitt, 80'CiC#fflU' 

50rpmTliJ¥L^r*<<?>, ^l<bix/c!lfjr ^"J;l'e2 

-x^>ixs.dri^;i'ffi^^SitS^J4 8 g , r^' U;PKt - 
7'f-;H28g, '<.y^>f-;i^yxf-wyM;T5y7 

9. 7mgfcJ:i;f>''^^;W*;l/j^T5K5 3gcOil-&?ffi 

mttc. 2i^^m. mmmm^zxM^u 
mmi. ^v-^-Mbmm^zmm^^tx. ^vt 

-H 700SNJ ) ^^«L)tj!r9i.fcfflLT, HflS 

■&flc<Ofit^^tJH^fi (Mw) »i5 6. 0 0 0, ?Sc¥i^ 
(M n ) a3 9 , 8 0 0, :JHFft^i-^|i (Mw/M 
n)Jil. 41T-i)-7it. MnMiOS:aiL^C^S^f*c 

f-;i.(oaM^i-$tt, -5-*im6ott%fc4 0Ma%t:' 

'JyPK2-xf-;l^df i^;Ui:T^' D;HSt -r-f/PtfOM 
(t-BA) ( 2EHA) /;J?y (t-BA) ff) 

[ 0 0 4 7 1 0!l 1 X^t>tltc7i^ y;l'i{2 -xf-;l^df 

-y/Ub 79 <JJl-mt - -f^iVb O h 'J ro -/ 

<7)2 1g5r, 1, A-i>:^^^yASOmUzmm^^ 

)t. 6mo l/L<7)*gS5Sr3 3mLjDi!tm, 12 0*C 

mMVJ<x\cx(>nmmM^^Ltz. rsait/if*, 

%fz. rn-y^^^f*:P-lcOj[I*i^^5:, 0. 1 

m o I /Lffi^mtt u 'y^mmm^'^tc'i'mMmz 
rz. &.Tiz^Ltzi3mx'm^uzA'yxmm. (t 

g)li. 7^'U;H!2-xf-;l^df£/;uyD-y^'{ci3R 
i-s-50x:fc, 7^"J;Hst-yf-/U7'D-y^fc:4* 

•t-g>4 3'Ci:, 7:?'JyU®!t::i3lt't2.1 0 7X;TJ>-:. 

[0048] [fi?iJ2] (7i7';;Hf2-x^;l^^>';P 
m 1 1 1^«»= LTjKU 7^^ 2 -xf-;l.A,dE-s^;u^ 

^i-^i3isipj^g)tLt. (iL, m\^ti^im ( I ) c7)fi 

J: 1 7 3 m g , i^'^ f-;P2 . 6 - i^rti^^ri' Xx:* 
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x-h<7)S5r6 9 7mg, T^' U;UK2 -Xf-zl-'v^x 

4 1 9ms^zi^^Ri. im^i,2mmzi^ifi. r 

i3iM<0«*TJ%:«^5(Mw)li2 3. 300, it^ 
%}HFfi (Mn) m 6, 4 00. ^Simi (Mw/ 
Mn) (SI. 4 1-Ci)r>;t, 

ft, §mMfiiL<:J^. m-fbiH (1)71 7mg}3xr/m 

( I I ) 58. Smsimi. 8 0*C{;:#iaL/v:, 

<j:tc, m^m^mmBmmizimLfctt. 250 

rpm-C«*L^:*«^,, #^>il/i*rUr^'U;l«!2-x 
i^ji-^-m-'f-mim 3 0 g , r ^"J t - 7"^ 
;H 5 1 g. '<.>-:J'^^;U>^xf-uyM)7Syi gfc 
it^i^'-jtf-yU^/UATS H6 6 g<OS^?B[?r*Di!t. 3 

tc. ^(omi. mi tm-cot^f^x'^-^mti. z 

«*fi^«t«£*¥^^fi (Mw) {±4 5 , 0 0 0, 
St^i^^J-^ft (Mn) {42 5, 4 0 0 , tS^S^)-^ ( M 
w/Mn){41. 7 7-C'J>-:.^c. MnttJ:'5t:iiJUw* 

«^+or^' ';;H!2 -xf-;i^^>-;ui:r^' u;i« 

t-7'f-/K7)mi;^)-^{4, '?-^l-f^l4 7Ma%i:5 3a 
£07^' 'J;HS2-x^;l/'sdf >';l'i:7:^' D/UKt-T'f- 

[0050] gi!l2 •C1|£>ii;t7^' VJm2-x.^jU^^ 

<?)18gS-, 1, 4-i^':t^-9-V5 0 0mL(c:^M$^i- 
Jt. 6mo l/Lc7)igK$:36inLaD;t!tf^, 1 2 OX: 
A'/'iXliZX 2 OBJfHJnlg^LTt. n^Lti^. 

mrmmm^L. ±mcr)^^-^y>,zxmk.^^. m 

T^Jf^Lit^, «£HgjiLT, :/n-y^'itJ|^P-2 
?rt#;t. :rn~y9m.-^WP-2<ntU^^mm^. 0. 

1 m o 1 /L<7)*K-fb* 'J ATKSfjS* 
tciOll^LJtt^:^, 3!lll7k:M-»*«5 0%-Cft-5fc. 

tit, UlTlcS^L;<:::6«T'tl^L7t*'7xe^iae (t 
g)l4, 7^"JyH!2-xf-;UA,df>';l^7'o-y^{c43ft 
■r^-50-Ci;, 7^D;H!t-7'f-;l/yo-yi'tCi* 
■fhA 3-Cb , 7^' Uyl/i^t:i3l5-rs 1 0 TCX't>'> 

\m-^LX\^tz. 

[0051] ^ii5i.m=f-mmi. Th9 1 Ko 

>t, :<r7X«^aK«4, J I S K7 1 2 IfclSfV^. D 

SC (.T^g^^ftffll^) 2 0'C/i»«#ig2 



[0052] [0!I3] (75>jj-^i^K«5-^rr*7y 

rA«a^«c<oisi) 

;><^':5'Db-h5 0g?, p<^;M^^"JU-h3 0SS, 
'fy:/f-;M^'^'i;p-h2 0gp, &i^*i*x^'y-/i/ 

1 5 OSBSr Ail, 2,2'- 77* h'x-f V rf-or: h ij 
/l-O. e^^aiM^, gS#HSvT, SO-CTS^IilR 
jjsa, 6 0x:tc;?^fi]L/c. 

[0053]iJ:fc, N, N-v;>ff-;U75yxf-;P^^' 

^"j u- h t s^;i-'?))§s-fbJ<^<?)3 1 %:mmimf 
u-Y-izxm^mmi.zmmMTL. 5Etc2o^^ 

ff^Mtt&C:tfcJ:-^T>^^f-;l'75yS<:05j-=^-t>f H 

•fb$rm\ *E7}a::?y-;l^$:aDL;Ki;-7-jgg^3 0 

iymm.\zSi^mgLfz. #^,tiJt^y-7-i^ rp- 

3 J t-f.?.. t#f>ii^rffjv-l|ft^^^)-^m{il 
10, 0 0 0T(5o/i. tjt, 3!^i'l-KiR:^'<.5' hybJ: 0 
N-OiO®)R!i«l2*^4>il, 7S>':t=*xHS<0^&5l 
ULtz. 

[0054] \.mkm\~~3. mmi-e-\m\\,z5T^ 
mi. zn^.i^^zmmtfz'^.comi] (y!>~/Hm 
vvy ^)VMzm^ifzmm%mm. (aagfii) , 

-fe-y (%«iUf3S-K) , -b-y b«lt:>j (*«JKaf* 

^s) ^fimnmx^wm^mifz, ^H)^mt>ifts: 
J; p {c, ^igg? 1 -3 co^ttt^Ji, m\.tz^-n^ 

■^iii-tvuz^M<mm%m'm%>wm-^z.h 

LTv^-&c:i:*5fl-73t. -:fir, Jtl2^i~6«^ktt 
s.t^^j:b'^mmb tximmmx'm&<r)\,^< 

[0055] <^fpfi:frffi> 

23cm, 2g03g<7)^rV^^t, T-f;<'<>'^f-5-is6 
fflL, (X«4x7y-;K7)Jg.^T') , ^IfZ-^MM^ 
L, il-^tCilSl. 2cm<0;*-7-(c:^#Sii?-<i- 
S. ;{f-7-*>'i.J'f-L3t^S5:, 3 0'C/'9 5% 

A-J\^m {%) =( (23-L) / (23-Lo) ) 
XI 00 

(5^+, Loii:^-y-i)^t^nUzm.tkm-)ULti% 
S<Oft;? (cm) , Ui3mmtkm-Jl'lt:^(7>9: 
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$ (cm) T'feS) 

O : A-mntm\i7 l%VJ±X'h-of^, 
[00 56] (2)^<7)ffi-5M0 

o : mifh^. m^xmmnfih^tz. 
[0057] (3) y\^-^yy 

2 3cm. 2 giOS^O^rlr^^feSlC. f ^ X^y^-i^ 
•C/6 0%RH<^gigSSO^fl^tftML, fiJjitSrff 

v\ ^±.^z-m.-fmmLfcLr^*)-7-yyffy^^^w^ 

O : ^K•Jv-fr*^l2i^)<^>i^^^v\ ttilimHzWib 

A : ^';v-m»«^*>it>t. 
[00 58] (4)^m±^(mm&m) 

X-T/U: DME. m^t^m:^:^ : LPG) Ir^sM-tS 

®!Q:a5-MLJt^yTDtl/y7-<;PA{C, 2 2mi l 

2 3X:/6 0%RH<OgiSMii<^fl^t:»ML. ^ 
^ffiCilKHIGH MEGOHM METER: 

O : ^S»fiiffl*5lxl O'o^gfCJ^o^ft. 

A : ^fflffi)iffl3!)SlxlO">Ja±~lxlO>25|^g| 



X : ^ffig!5iiiA< 1 X 1 0 > 2 liUbT'J) -o it . 

[00 59] {5) ^•yhi^mki^mmm 

1 5 c mco^^tc. 0. 7 g<0#l«fliS:»L. 
m*>l,Z2cmt^l,zmx.X^mL, iaK2 3"CteJ:tXfflM 
^6 0%c7>giSfi§S{;:iB#SiScBL^v:. -?-<ot*, 6 
5 mmHPSt03a*^±fc:R(,%T4'*Sr-«<Oji[jgTft{f 

O : ft±itS2 0 0gJjLJ:T\ fflllO^ftiSt^: 

A : 0 0gJiLl:2 0 0g*glT's L^:^ 

X : &±mm. 1 0 0 g WTt\ mm<mtmm 

[0060] (6) ■fe-yhffi»:>JS?S^ (^^ft(fsS8J) 

mT<7)mmx'mmLt:. 

O : 5 siiLtX'h-yfz. 

A : 1 0 g JjLh 1 5 g*}grS.oyi . 

X : fi:fe^{il 0g*Slf*>-7Jt. 
[006 1 ] [»feW4-7. it«ff!|7~l 0] ^2{C 

05rfi^r>/;i:C:^, a2*>(c.BB<5>*»^J: mm\4 
~7co^'fbS£m. ^/c^:^j^*L;*-;H.Jt^ 

Tv^SCfc*ffiI-7y;:. -It. itK0II7~i oo^tu 

S«:tl*>'^J&L7t'), ^lz^*)^¥ti>Zti)< 
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